This study analyses whether an excessive parental alcohol consumption during childhood can affect long run children's educational attainments. Using 19 waves of the Russia Longitudinal Monitoring Survey (RLMS), where individuals and their families are followed from childhood to adulthood, this study analyses parental alcohol consumption during childhood (between 1994 and 2001) and its relation with children's educational attainment about twelve years later (from 2005 to 2014). Panel estimations show that mother's excessive alcohol consumption during childhood is consistently negatively associated with children educational outcomes, as years of education, the highest education grade achieved and the probability of having a tertiary education degree, a finding that is robust to possible endogeneity issues. In particular, while moderate drinking is not an issue, an additional standard glass of vodka (15.57 g of pure alcohol) consumed by the mother per day, reduces years of education by almost one year (0.88), and by 5.8 percentage points (or about 27%) the probability of having a university degree. The study also explores the transmission mechanisms suggested by the literature, identifying a significant role for prenatal exposure to alcohol and, to a lesser extent, for intergenerational transmission of drinking habits.
Introduction
An extensive body of economic research has examined the consequences associated with the problem-drinking subject: for example, productivity losses (Renna, 2007; Böckerman et al., 2017) , health (Chatterji et al., 2004) and educational costs (Cook and Moore, 1993; Renna, 2008; Chatterji, 2006; Balsa et al., 2011; Carrell et al., 2011) . Problem-drinking as family issue is receiving also attention in economic literature since one member alcohol abuse may cause serious health and socio-economic consequences also for other family members with welfare losses in the short and long run. Menon et al. (2017) , for instance, have recently shown that one partner's alcohol consumption is associated with higher intra-household inequality and gender discrimination. 1 Other research has found the association between parental alcohol abuse and sons' and daughters' behavioural problems (Chatterji and Markowitz, 2001; Ajilore et al., 2016) , health issues (Snow Jones et al., 1999; Fertig and Watson, 2009; Balsa and French, 2012) , poor nutritional status (Han c et al., 2015) and less parental supervision during childhood and adolescence (Snow Jones et al., 1999; Giannelli et al., 2013) . Children of alcoholics are frequently studied in the psychological domain and found to experience common symptoms such as low self-esteem, loneliness, guilt, feelings of helplessness, fear of abandonment, and chronic depression. 2 These psychological disorders may also hamper future life economic outcomes as education or participation into the labour market.
There are indeed few attempts in the economic literature to explore possible long-run consequences of parental problem drinking during childhood. Christoffersen and Soothill (2003) use register data from 84,765 children born in Denmark in 1966 followed between 1979 and 1993 and find that parental abuse of alcohol increased mortality, self-destructive behaviors (e.g. attempted suicide or drug addiction), hospitalization due to violence, risk of teenage pregnancy and unemployment. Balsa (2008) found intergenerational costs of parental problem-drinking in terms of labour market outcomes in adulthood analysing the 1979 cohort of the National Longitudinal Survey of Youth in US. Her results highlight the important losses in productivity suffered by adult children of alcoholics, which are manifested through lower labour force participation and lower wages. More recently, Nilsson (2017) showed that a temporary increase in alcohol availability in Sweden during the late 1960s negatively affects labour market and educational outcomes of those children prenatally exposed. Christoffersen and Soothill (2003) and Balsa (2008) study parental problem drinking not distinguishing the gender of the parent while Nilsson (2017) focuses only on mothers since his objective is the in utero alcohol exposure. None of the three studies use observed amount of parental alcohol consumption; Christoffersen and Soothill (2003) uses register data on hospitalizations associated with long-term alcohol abuse as a proxy of problemdrinking, Balsa (2008) relies on retrospective informations on parental problem drinking while Nilsson (2017) estimates the impact of the exposure to an alcohol availability policy. The objective of our work is in line with these three previous articles, however we look at the impact of observed amounts of alcohol consumed by fathers and mothers. Using 19 waves of the Russia Longitudinal Monitoring Survey (RLMS), where individuals and their families are followed from childhood to adulthood, we analyse whether paternal and maternal alcohol consumption during childhood (between 1994 and 2001) have long terms effects on children's educational record about twelve years later (from 2006 to 2014) .
Russia is a relevant setting to study intergeneration transmission of problem-drinking consequences. The demand for alcohol has habits elements and low price elasticities, 3 and, even during the Soviet regime, alcohol consumption was the third leading cause of death (Baltagi and Geishecker, 2006) . Consequences and causes of the significant increase of alcohol consumption during the 90s have been extensively studied in the literature. Alcohol consumption was one of the main causes of increased mortality among young and middle aged men during the transition decades (Zohoori et al., 1998; Brainerd and Cutler, 2005) and it doubled among women at the beginning of transition (Zohoori et al., 1998) . In addition, Baltagi and Geishecker (2006) suggests that the use of Russian data for alcohol demand analysis reduces measurement error in the explanatory variable (and the consequent estimation bias) since the social stigma related to alcohol consumption is weaker with respect to other countries and this should reduce the likelihood of misreporting by problem-drinkers. To establish a relationship between mother's and father's problem-drinking and adult children educational achievements, measured by years of education, the highest level of education achieved, and the probability of obtaining a tertiary education degree, we use different panel data models. The use of panel estimators helps reducing biases possibly arising from purely cross-sectional estimates and permits linking adult child situations to parents and children characteristics in the past, taking advantage of a direct measurement instead of using retrospective information. This feature permits avoiding the bias arising from a likely non-random measurement error typical of retrospective informations provided by a selected group, such as the children of alcoholic parents or problem-drinking adult children.
Even in a longitudinal estimation and controlling for a wide range of health, socio-economic and labour market variables, the identification of the effects of parental alcohol consumption on children's human capital development may suffer of endogeneity because unobserved family circumstances or individual attitudes of parents and children may be correlated and may influence both parental alcohol consumption and children's schooling achievements in the long run. This endogeneity arises from the correlation of parental alcohol consumption variables with the random individual specific effect. To address this source of endogeneity, in absence of a sufficiently strong instrument, we rely on an estimator proposed by Lewbel (2012) that exploit the heteroscedasticity generated by an unobserved common factor under assumption that some regressors are uncorrelated with the product of heteroscedastic error terms.
Results suggest a significant intergenerational costs of parental problem-drinking in terms of human capital development. In particular mother total grams of alcohol consumption during childhood is consistently negatively associated with years of education, the highest level of education achieved and the probability of having an university degree. These results are retained when controlling for the possible endogeneity arising from the correlation of parental drinking variable with the individual specific effect.
Since we are studying long term relations and possible resilience of childhood stressful events on future life outcomes, we explore which are the main mediators of these effects. 4 In terms of transmission channels, the psychological literature (Connell and Goodman, 2002) identified four mechanisms that link parental problem-drinking with children outcomes: (i) genetics, through an increased probability of being a problemdrinker; (ii) exposure to the parent's behaviour and knowledge, with a higher likelihood to develop psychological and behavioural 2 The costs that a problem-drinking parent inflicts upon children are deeply studied in the psychological literature, where there is extensive evidence suggesting that children of alcoholic parents suffer from a range of negative outcomes in cognitive (Poon et al., 2000; Leonard and Eiden, 2002) , behavioural (Connolly et al., 1993; Mattson and Riley, 1998; Marshal et al., 2007) , psychological (Barber and Gilbertson, 1999; Cuijpers et al., 1999; Serec et al., 2012) , emotional (Connell and Goodman, 2002) and social domains (Hussong et al., 2005 (Hussong et al., , 2007 Keller et al., 2008) . All this studies underline also the importance of the gender of the parent and the child as demographic factors. Disruptive behaviour, such as aggressiveness, hyperactivity and mental health problems, are particularly apparent in sons of parents who drink excessive amount of alcohol (Connolly et al., 1993; Hussong et al., 2007) . Girls tend to display more internalising problems, such as poor self-concept, eating disorders, anxiety and depression (Hussong et al., 2005) . Most studies examining outcomes for children of problem drinking parents have focused on paternal alcohol consumption due to the fact that women are less likely to engage in alcohol misuse and there may be insufficient number of observations to detect the impact of maternal drinking. One exception is the epidemiological research that supports an association between the excessive consumption of alcohol by women who are pregnant and the risk of foetal alcohol syndrome, since Jones and Smith (1973) . 3 Herzfeld et al. (2014) estimate a dynamic demand function of alcohol between 1994 and 2005, finding that older men drinks more than younger, and that alcohol consumption increases with income and decreases with education. Problem drinking is positively associated with fear and psychic stress of possible loosing job in regions most affected by unemployment but it is not directly affected by job lost. 4 The literature on cognitive and non cognitive skills formation has shown the importance of the observation of proper mediators to study the impact of childhood circumstances and events on future life outcomes (Cunha et al., 2010; Heckman et al., 2013 ).
problems; (iii) environmental stressors such as economic pressure, marital conflict, and disruption that are more common in a home with an alcoholic or problem-drinking parent; and (iv) complications during prenatal development, which may affect cognitive and physical skills of the child. The results suggest that the most important channel is through pre-natal exposure to excessive amounts of alcohol, in line with Nilsson (2017) . Own consumption is a far less important mediator, while the other channels play a little role in transmitting the negative effects of parental drinking. Anyway, taking all the mediators analysed together, it is possible to explain only about 30-35% of the negative effect of maternal alcohol consumption and the unexplained part may be due either by the quality of variables chosen as proxies of the transmission mechanisms or by the impossibility to test other mediators with the available data.
Our contribution to the literature is threefold. First the study addresses for the first time the causal relationship between maternal and paternal problem drinking after birth and long run children's educational attainment. Second, this paper improves the econometric identification of the intergeneration costs of parental drinking: by making use of observational data instead of retrospective information on parental alcohol consumption and controlling for the unobserved heterogeneity issues using an instrumental variable estimator. A third novelty is the possibility to directly inspect proxies of the transmission mechanisms of parental alcohol consumption on human capital development identified by the psychological and medical literature.
The rest of the paper is organized as follows. Section 2 describes the empirical strategy, including a discussion on possible identification issues and the mediation analysis. Section 3 details the data, sample selection and variables used in the empirical analysis. Section 4 presents the results and Section 5 concludes.
Empirical strategy
The main objective of the analysis is to verify whether long run educational attainment of children can be harmed by parental drinking during childhood. The empirical strategy adopted to asses the impact of parental drinking and the related potential endogeneity issues are described in the first part of the section, while the second part outlines the strategy used to analyse the transmission mechanisms that make parental drinking potentially harmful for the offspring's educational attainment.
Impact evaluation of parental drinking
To asses the impact of parental drinking we use three different educational outcomes: years of education (ye it ), the highest education grade achieved (eg it ), and holding a tertiary education degree (te it ). For each individual i, repeated observations of each outcome is available at different time t, thus suggesting the use of panel estimators. The main variables of interest, however, i.e. grams of alcohol consumed by the father and the mother during childhood, are time invariant, thus Fixed Effect (FE) estimators cannot be used. Instead, the appropriate Random-Effect (RE) model is applied to each outcome. In particular, the linear RE model is applied to years of education (ye it ), the RE Ordered Logit is applied to the highest education grade (eg it ), and the RE Logit is applied to tertiary education (te it ). Analytically, these models are specified as:
where alc i is the set of time-invariant variables that describe parental drinking behaviour during childhood (in years 1994-2001) , par i is a set of time-invariant variables that includes parents' and household characteristics during childhood, adu it is a set of child characteristics measured when adult, and geo i is a set of timeinvariant geographical indicators. a i and e it are respectively the random individual-specific effect and the idiosyncratic error.
All three models are estimated with five different specifications: the first includes only parents' alcohol variables (alc i ); the second adds other parental characteristics (par i ); the third adds adult child variables (adu it ); the last adds geographical variables (geo i ). The stability of coefficients across different specifications is typically evidence of robust estimates and that possible endogeneity issues, discussed below, might produce relatively small biases.
The identification of coefficients of maternal and paternal alcohol consumption in models (1) may be affected by endogeneity issues even in a panel estimation. Endogeneity would arise because of two main reasons: (i) unobserved individual attitudes of parents and children may be correlated and may influence both parental alcohol consumption and long run children's educational attainment: this implies a potential correlation between parental alcohol consumption regressors and the individual-specific effect a i ; (ii) unobserved family circumstances may increase the likelihood that a parent becomes a problem-drinker and at the same time increase the probability that the child has lower educational achievements in the long run (Balsa, 2008) . Again, this would imply correlation between parental alcohol variables and the individual specific effect a i . An important feature of the data used, i.e. the availability of direct observation of the family during childhood, allows us to control for several parents and children circumstances during the period 1994-2001, substantially reducing the likelihood of suffering of endogeneity.
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The ideal way to fully address the remaining potential endogeneity is to use an Instrumental Variable approach. In this respect we tested several instruments proposed by the literature on alcohol consumption: alcohol average prices and variability at district and regional level, district level vodka price growth rate in waves V to VII (as a proxy for local governmental vodka price control policies that were allowed from 1994 to 1998), district level alcohol mortality rates variations in 1914 (following an antialcohol governmental campaign in 1913), and having diabetes. None of them was sufficiently strong. Our interpretation of the poor performance of these instruments is that alcohol consumption in Russia is quite inelastic and not sensitive to exogenous changes (as previously showed by Herzfeld et al., 2014) since it is a cultural trait of Russian society and its purchase is frequently substituted by home made production. 6 In addition, in Russia high levels of alcohol consumption are widespread, and not correlated with belonging to a specific socio-economic group, especially in the nineties as shown in Fig. 1 . This, together with previous evidence of a relatively weak social stigma associated to alcohol consumption, suggests that drinking behaviour may not be typically associated with worse economic outcomes by the population (for example to worse paid jobs), reducing the severity of endogeneity issues.
5 Balsa (2008) identifies an additional source of endogeneity deriving from the retrospective information about parents' problem drinking, which may be correlated with the time-varying component of the idiosyncratic error term. The idea is that problem drinking children are more likely to declare that their parents were also problem drinkers, implying an endogeneity bias driven by reverse causality. This source of endogeneity, however, does not apply to our study because parental drinking variables are time-invariant and a direct observation of parents' behaviour during childhood, which is not contemporaneous to children's educational outcomes about twelve years later, and thus uncorrelated with the time-varying idiosyncratic component of the error term. 6 A recent study by Ajilore et al. (2016) confirms that alcohol consumption among adolescents is insensitive to price changes in the US as well.
In absence of a proper instrumental variable, we test three alternative estimators with the objective of further strengthening the causal validity of the effect of parental alcohol consumption on long run educational attainment of the offspring. The first is an estimator proposed by Lewbel (2012) and Baum and Schaffer (2017) . The main idea is that identification is still possible when some regressors are uncorrelated with the product of heteroscedastic errors, which is the case when error correlations are due to unobserved common factor. 7 This appears to be exactly the case under investigation, as discussed earlier. We then exploit the possibilities offered by hybrid models, which allow correlation between explanatory variables and the individual effect a i . In this respect, two different estimators are applied. The first hybrid model is an extension of the RE estimator proposed by Mundlak (1978) that allows for correlation between the individual effect and time-varying variables. With respect to the standard RE model, this extension includes among the regressors a vector of the individual specific longitudinal mean of time-varying variables. If the Mundlak model is well specified, the coefficients of time-varying variables equal those of the FE estimator, but at variance with the FE, it is still possible to estimate the coefficients of time invariant regressors. The Mundlak extensions are similar to models presented in (1), with the individual effect specified as
The second, proposed by Hausman and Taylor (1981) , is an IV estimator that uses the values of exogenous time-varying regressors in periods other than the current as instruments for the endogenous time invariant regressors and a FE estimator for the coefficients of time varying variables. The Hausman-Taylor estimator requires to distinguish between regressors uncorrelated with the individual specific effect and those potentially correlated, and assumes that all explanatory variables are uncorrelated with e it .
Mediation
Once established a causal relation between parental alcohol consumption during childhood, and long run educational attainment of the offspring, we aim at investigating which are the transmission mechanisms that are in place, given that parental drinking would unlikely produce such negative effects per se. To this aim we follow the causal mediation analysis proposed by Imai et al. (2010a) as implemented for linear and Probit models in Hicks et al. (2011) .
Typically, mediation analysis is developed to asses the mechanisms through which a treatment impacts on an outcome, and the causal mediation analysis bases on the framework of potential outcomes (for a detailed description, see Imai et al., 2010 b) . The impact of a treatment T = 1 on an outcome Y, or average treatment effect (ATE), in this framework is typically defined as E {Y i (T = 1) À Y i (T = 0)}, while the mediation analysis seeks to quantify which part of this impact acts through a particular mechanism. If M i (t) is the potential value of a mediator of interest when the treatment is T i = t, Y i (t, m), denotes the potential outcome when the treatment takes value T i = t and the mediator M i = m. Thus, the observed outcome depends on the treatment and on the mediator, which in turn depends on the treatment, i.e.
The amount of impact mediated by the mechanism of interest, or average causal mediation effect (ACME), is defined as E{Y i (t,
The proportion of the total effect mediated by the mechanism of interest can be easily computed as ACME/ATE. The identification of the ACME requires the sequential ignorability assumption to hold, which states that i) given pretreatment confounders, treatment assignment is ignorable (unconfoundedness); and that ii) given the actual treatment status and pretreatment confounders, the observed mediator is ignorable (Imai et al., 2010b) .
Respect to standard causal mediation analyses, the present study presents two peculiarities: (i) the treatment is not a binary variable, but rather a continuous variable (parental amount of alcohol consumed during childhood), and (ii) two treatments are jointly analysed, that is alcohol consumption of the mother and the father. For issue (i), it is still possible to use the method proposed by Hicks et al. (2011) with a continuous treatment, but it is necessary to specify at which value of the continuous variable the treatment is equal to 1. We propose two different values, the median of the conditional distribution of the amount of alcohol consumed in a day, which includes moderate drinking, and the one corresponding to the 90th percentile, which instead is meant to capture only problem drinking. As to problem (ii) we only perform the mediation analysis for mother's alcohol consumption, which at variance with father's consumption, is robustly significantly impacting long run children educational attainment.
Data and sample selection
The empirical analysis is based on nineteen waves (from round V to XXIII, spanning from 1994 to 2014) of the Russia Longitudinal Monitoring Survey (RLMS-HSE).
8 Households participating in the survey were selected trough a multi-stage probability sampling procedure in order to guarantee cross-sectional national representativeness. Within each selected primary sample unit, the population was stratified into urban and rural substrata in order to guarantee representativeness of the sample in both areas. The data covers approximately 5000 households, 12,000 adults and 2000 children per wave. The RLMS permits the identification of the relationship between each member in the household and children are still followed by the survey when they become adult and form their 7 Cost of using this estimator in our analysis it that we are losing the panel structure of the data. own families (through their individual identification code which remains unchanged). In this way, it is possible to observe the educational achievements (together with other contemporary characteristics and behaviours) of an adult child and to link it with his/her past behaviours and characteristics, and to those of his/her parents.
Sample selection
Data on adult children (contemporary variables) is taken from rounds XV to XXIII, while parents and children data is taken from rounds V to X. The data structure is thus individual based and composed by two panel periods, separated by a four waves gap. The outcomes of interest pertain to the second panel period but the most relevant explanatory variables are from the first period and are treated as time invariant in the second period by computing their average value for each individual. This reduces measurement error and minimizes the impact on the data of the labour market behavioural responses to institutional and economic changes occurred between 1994 and 2001. 9 In the second period the temporal structure is maintained in order to take advantage of panel data estimation techniques. For the objective of the study, the sample is restricted to adults in waves XV-XXIII that were observed and living with at least one of their parent(s) in waves V-X. This results in a sample of 1740 individuals and 8534 observations, a very small fraction (about 5%) of the total sample for the same waves, which includes 36,169 individuals and 137,943 observations. They are aged between 18 Table 1 ). Parental alcohol consumption is observed when they were on average between 7 and 14 years old and conditionally averages at 5.3 g of pure alcohol per day for the mother and 29.6 g for the father.
The fact that the sample selection implies such a strong reduction in the sample size rises the question about the national representativeness of the results. It is worth noting that for this study, national representativeness is ruled out by design of the RLMS. Indeed, if on one hand it allows long run individual analyses because it follows individuals also when they move or form a new family, once this happen they are excluded from the representative sample and their sample weight is set to zero. Because in our sample movers are more than 42%, it is impossible to claim any national representativeness of the results. Nevertheless, it is still possible to compare some key characteristics of the sample with a similar one composed of individuals who are in the representative sample. To make a comparable sample, we select individuals in round XIX (the median in the range XV-XIII) aged 18-29 10 both in the selected and representative sample. Table 2 shows the mean values and standard deviations of a selection of variables comparing the selected sample and a similarly aged sample of representative individuals drawn from the full dataset. Although differences exist (and would be often statistically significant) in the two samples, a first look clearly reveals that differences are generally small, with some exceptions. First, the selected sample is slightly younger. Then, the selected sample is more gender balanced, with a larger share of nonRussian individuals, a lower proportion of married individuals and with less children with respect to the representative sample. However, education levels, wage, economic position and satisfaction, and alcohol consumption are very close in the two samples.
What follows presents a descriptive analysis of all the variables included in models (1), of which descriptive statistics are provided in Table 1 .
Educational outcomes
As anticipated in Section 2, the educational outcomes of interest are three: years of education, tertiary education and education grade.
The first outcome, years of education ye it , is a continuous variable constructed by the Carolina Population Center starting from several individual declarations on education, such as the level of study completed (also partially), to build a proper ladder of educational attainment of individual i at time t. Table 3 clearly shows that the values taken by the variable do not exactly correspond to years of schooling, which explains the unexpectedly large mean value observed in Table 1 .
Having tertiary education degree, te i,t , is a dummy variable equal to 1 if the adult child i has a university degree at time t. In the selected sample, the variable takes value 1 in 21.6% of cases, although being a panel some individuals get the degree on the way. The proportion of individuals that get a university degree by 2014 is 25.6%.
Finally, the highest education grade achieved is a categorical ordinal variable taking values "1" for primary education, "2" for secondary education, "3" for vocational training "4" for being enrolled at university, "5" for university degree, and "6" for postgraduate degree. The average in our sample is 3.3, but more informative is the composition. In particular, about 2% of individuals only had primary education in the last wave, 26.9% have secondary education, 26.3% a vocational training, 19% is enrolled at university, 25.1% has a university degree and 0.5% a postgraduate degree.
Alcohol variables
Since the RLMS was originally designed to monitor the health impact of economic transition in Russia, it contains detailed information on alcohol consumption of the respondents for all waves, so it is possible to measure parental amount of alcohol consumption, as well as children own consumption later in life. Individual alcohol consumption is self-reported by the respondent in the health module. In Russia, alcohol consumption is measured in grams instead of litres, so each respondent is asked to declare how many grams of beer, wine, fortified wine, home-made liquor, vodka, and other alcoholic beverages they usually drink per day during the last 30 days. Following Baltagi and Geishecker (2006) , these amounts are adjusted for pure alcohol content in order to make the various types of alcoholic beverages comparable and then summed up to compute total individual alcohol consumption. The weights used are 5% for the alcohol content of beer, 10% for wine, 19% for fortified wine, 45% for home made liquor, 40% for vodka, and 20% for other alcohol. As to the possible doubts on the validity of self-reported measures of alcohol consumption, we follow the idea, again found in Baltagi and Geishecker (2006) , that self-declared alcohol consumption in Russia should not be severely under-reported, since there is less social stigma attached to alcohol consumption with respect to other countries. While there is evidence of under-reporting alcohol consumption in the RLMS (Stillman, 2006) , especially before an additional clarifying question was included in the survey (wave XV), this should not be an issue as far as under-reporting is randomly/uniformly distributed within each wave. Indeed, the identification of the coefficients of parental alcohol consumption in model (1) comes from cross-sectional variation. The reported evidence of a different level of under-reporting for men and women, should not be an issue as well, as we control separately for mother and father consumption. Mother's and father's total grams of alcohol consumption during 1994-2001 are included in all the specifications of models (1) in levels as a time invariant variable within the set alc i .
11 As suggested by the analysis of Fig. 2,  12 to capture the slight nonlinearities of the relationship between parental alcohol consumption and educational outcomes and the possible effect of nonparticipation we add also the squared value of mother and father total grams of alcohol and a dummy indicating a non-zero consumption.
The figures presented in Table 1 confirm that alcohol in Russia is mainly a male phenomenon. Drinking fathers drank on average 29.6 g of alcohol per day (that corresponds to almost 2 standard glasses of vodka, each of which contains 15.57 g of pure alcohol) and while mothers only 5.3 g.
Contemporaneous alcohol consumption of the adult child is excluded from the main regressions, because of the further potential endogeneity issues. 13 Instead, child alcohol consumption during adolescence (14-17 years old) is used as a possible mediator of the negative effects of parental drinking on the long run educational attainment of their children. 14 The offspring alcohol consumption during adolescence is actually not so moderate (for drinkers 8.5 g of alcohol per day on average) but significantly smaller comparing with their parents, in line with the evidence that in Russia drinking habits are stronger among older individuals (Herzfeld et al., 2014) . The gender composition is maintained, with girls drinking 4.1 g per day, and boys 12.5 g. While on average girls drink only about 20% less than their mothers, boys drink less than half the amount of alcohol of their fathers', but still more than two times their mothers' consumption. The other mediator that we include and is directly linked with alcohol consumption is a dummy indicating whether the mother was drinking during younger siblings pregnancies (about 1.2% in our sample). Even if we cannot observe mother's drinking when the adult children were foetus and directly test for the in utero effects of alcohol consumption, we can reasonably assume that a mother's behaviour is likely to be consistent along successive pregnancies and use this variable as a proxy for the in utero effects of alcohol consumption. To construct this variable we use information about mothers' alcohol consumption and whether she was pregnant or not at the time of the interview. This excludes the cases of mothers drinking during the first months of unexpected pregnancies, which may result in an further underestimation of the mediation power of this variable.
Mediators
The choice of variables for the mediation analysis is somewhat complicated by the need to comply with the sequential ignorability assumption (see Section 2.2). In this respect, the adopted strategy is that variables are built to respect the treatment-mediatoroutcome time sequence in line with the sequential ignorability assumption. Thus, the treatment, i.e. parental alcohol consumption during childhood, is recorded in years 1994-2001, the mediators (except bad health during childhood and mother drank during other pregnancies) are computed for the period 2002-2004, and the outcomes in 2005-2014. This allows to exclude at least reverse causality issues, while for the treatment a formal analysis of potential endogeneity issues is conducted.
The first pathway that may determine adverse child outcomes is through a larger probability of children of alcoholics of developing drinking problems. The literature suggests that genetics may play an important role in this respect (see, for example Jennison and Johnson, 1998) . Indeed, drinking at high school and college has been negatively related to educational attainment (Williams et al., 2003; Chatterji, 2006; Koch and McGeary, 2005; Balsa et al., 2011) . To analyse for this transmission mechanism, the variable used is alcohol consumption of the child during adolescence, already described earlier is Section 3.3.
A second possible channel is identified in the adverse effects of parental problem-drinking on a child's health. For example Balsa and French (2012) find that parental drinking increases the use of acute health care services by children (mental health services and hospitalization). Han c et al. (2015) found that children growing up in families with alcohol addicted parents are characterized by lower body height and BMI, and are included in the groups of risk of underweight. As a proxy for this channel, the chosen variable is the frequency of having had health problems during childhood (1994) (1995) (1996) (1997) (1998) (1999) (2000) (2001) , with an average of 0.29 over a minimum of 0 (never had health problems in the month preceding the interview) and a maximum of 1 (always, i.e. whenever interviewed).
Alcoholism can be also associated with reduced family cohesion, increased probability of single-parent household, and poor supervision of children. To analyse this aspect we include a dummy variable indicating whether the parents have divorced in the period 2002-2004 (thus after the parental alcohol consumption window chosen, but before adulthood), which is the case for about 5.6% of the sample.
A more direct negative effect of parental problem-drinking on adult children outcomes is that the child may need to subtract time from schooling or work for assisting parents with health problems related with their drinking habits. In this respect, the variable included is whether the child had to help their parents during adolescence (14-17 years old), which is the case for 3.6% of the sample.
A last channel is through prenatal exposure to alcohol. The medical literature since Jones and Smith (1973) has found that foetuses exposure to excessive alcohol doses (Foetal Alcohol Syndrome) are likely to have devastating effects on development (Mattson and Riley, 1998) . FAS has been associated with structural abnormalities, growth deficit and neuro-behavioural anomalies, which can result in deficiencies in activity, attention, learning, memory, language, motor and visuo-spatial abilities. Nevertheless, even smaller amounts of alcohol can produce part some of the symptoms, and may still have consequences for the child educational attainment. 15 For example, recently Nilsson (2017) has shown that drinking during pregnancy has cost for educational and labour market outcomes of the children. Because our panel is not sufficiently long to directly observe mothers' drinking behaviour during the same child pregnancy, as a proxy we use a 11 Because the sample selection includes adult children that were living with at least one parent in the period 1994-2001, a non negligible proportion of individuals had either the father or the mother absent in that period. While this implies that his/her alcohol consumption measure is missing, we set it to zero under the hypothesis that those children were not exposed. A robustness analysis conducted only with children with both parents present substantially confirms the results, with even larger coefficients, but the sample would have had a further source of possible selection bias. 12 The figure plots the results of a semiparametric regression (Robinson, 1988; Verardi and Debarsy, 2012) of parental alcohol consumption on educational outcomes once controlling for all confounders in model (1), i.e. par i , adu it and geo i . 13 Although a robustness analysis conducted including also contemporaneous alcohol consumption produces nearly identical results. The potential reverse causality bias is likely to mostly harm the estimation of the contemporaneous alcohol consumption coefficient, while other coefficients (especially those that are time invariant) are less affected. While current alcohol consumption levels are not included in the regressions, it is still interesting to verify that the conditional average consumption is about 10.4 g per day, 4.9 for women and 14.8 for men. It seems that daughters when adult catch up almost 100% of their mothers consumption, while sons only reach about half of their fathers consumption. 14 See Section 3.4 for an Exhaustive discussion of all mediators. 15 This lighter condition is referred to as Fetal Alcohol Spectrum Disorders (FASDs).
dummy for whether the mother drank while pregnant of a sibling (see, Section 3.3 for more details).
Other variables
The other variables included in the regressions include father's and mother's characteristics in the period 1994-2001, including their average wage rate and work status (i.e. being working or on leave), 16 whether they have a university degree, whether they were absent, their nationality and their age at birth. In addition we included the number of other children living in the household (including but not limiting to siblings), and whether the household lived mostly in a rural settlement in the period. What is worth noting here is that for many individuals (21% of the sample) the father was absent. This is a fairly large proportion that includes cases of migration, family split and death, all happened before the first available observation of the household. On the other hand, only 1.7% of mothers were absent during childhood. 17 About 4% of children had either non-Russian father or mother, while on average they had slightly more than one other child living in the household (mostly siblings). 25.8% of children lived mostly in a rural settlement during childhood. Adult child contemporaneous variables include age, already described in Section 3.1, age at round X (2001), whether the child is older than 22 (age at which one would be expected to obtain a university degree), sex (being male), cohabiting, being married, the number of children, whether he/she suffers a chronic illness, whether he/she has Russian nationality, and the macro-region of residence. Notably, the sample is very gender balanced, with very few individuals cohabiting (just about 2%), but with a relevant proportion of married (23%), despite the relatively young age. The average number of children is, as expected, quite low, while more than 26% of them suffer a chronic illness (which includes some increasingly common illnesses such as allergies and diabetes, but also several other less frequent ones). Note: the coefficient reported here are marginal effects computed at the mean and should be interpreted as effect of an increase alcohol consumption by 1 g of pure alcohol per day on the outcomes. * p < 0.1. ** p < 0.05. *** p < 0.01. 16 In the case of work status, the variable takes 1 if the mother/father has been employed during all the period and 0 if it has been always unemployed.
Results and discussion
Intermediate values represent the proportion of waves where the father/mother has been employed over total number of waves in which they were interviewed. 17 To avoid loosing many observation and introducing a further source of selection bias, when a parent is absent all of his/her specific variables are set to zero. A robustness analysis conducted only with children with both parents present substantially confirms the results, with even larger coefficients.
This section presents and discusses the results of the estimation of the impact of parental drinking during childhood on the long run educational attainment of children, the corresponding robustness tests, and a formal mediation analysis of the most likely transmission mechanisms. Table 4 reports the marginal effects of mother's and father's total grams of alcohol consumed per day during childhood on the long run educational outcomes. 18 The results are presented for the full sample and separately for males and females children and with an increasing set of regressors from model 1 to model 4. The first thing to notice is that the marginal effects are very consistent to adding additional regressors for all outcomes when including additional sets of regressors. While this does not rule out endogeneity issues, which is discussed in more details in the next subsection, it is at least a good sign of robust estimates.
Parental alcohol consumption and children's educational attainment
Perhaps the most relevant result is that what is impacting the most long run educational outcomes is mother's drinking, rather than father's. For the full sample, one additional gram of pure alcohol per day drank by the mother during childhood causes education years to reduce by about 0.057. In Russia, a standard glass of vodka (50 ml) contains about 15.57 g of alcohol, which means that an additional glass of vodka per day would reduce schooling by almost one year (0.882), quite a huge impact. Table 5 , however, detailing the coefficients of all alcohol variables reveals a more complex relationship, with a positive effect of the indicator for mother drinking (of about 0.655 years) and a negative marginal effect of additional grams of alcohol which is decreasing in magnitude. This means that for moderate drinkers the overall effect can be positive. For example, the average drinking mother drank about 5.3 g per day, and the total effect of her alcohol consumption on her child years of education is an increase by 0.35 years. The effect of mother drinking turns negative at about 12 g per day, and one glass of vodka per day produces a reduction of 0.171 years of education respect to children of abstemious mothers. The largest impact can be found at 60.8 g (about 4 glasses of vokda per day) and amounts to À1.19 years of education. Father's drinking impact is only significant at 10% and much smaller, about 0.12 years, or one month and a half, for an additional glass of vodka.
Although estimates for the males and females sub-samples show lower significance levels (mostly because of the reduced sample size), the magnitude of the marginal effects are similar, and slightly larger for females.
The impact of parental drinking during childhood on the probability of achieving a tertiary education degree show a similar pattern. An additional gram drank by the mother reduces the probability by 0.37 percentage points, or 1.7%, while drinking one more vodka reduces it by 5.8 percentage points, or about 27%. Father's alcohol consumption has no significant impact on the probability of having tertiary education, and the impact of mother's consumption is significant only for males (see Table 4 ).
As to education grade, one additional gram of alcohol consumed by the mother increases the probability of low education (especially secondary education, by 0.34 percentage points) and decreases the probability of both being enrolled at university (by 0.11 and 0.27 percentage point respectively). The results disaggregated by gender suffer more from the sample size reduction here, showing no significant impact of mother's alcohol consumption on daughters, while father's consumption is significant despite the smaller magnitudes of the marginal effects. For sons, the reverse is true, father's consumption is not significant, and with very small marginal effects.
The impact of the other variables included in model (1) is shown in Table 5 only for years of education in the full sample, in order to give a general sense of their effects on the educational outcomes, which is very similar.
Among parents variables during childhood, the most important are both parent's education and father's work status and wage rate, all of which have a positive impact, while the number of siblings is associated with lower educational achievements. Interestingly, parental absence is not significantly associated with lower educational achievements. As to the adult child characteristics, age is clearly an important factor, but the cohort of birth shows no trends. As expected, girls have better outcomes, while cohabiting, the number of children and being non-Russian all impact negatively on years of education. Chronic illnesses and being married are not important determinants of educational outcomes. Finally geographical variables have little impact on years of education.
Looking at gender specific results (the corresponding full tables can be found on the Online Appendix), we find that being cohabiting has a negative impact only for males, while the number of children and being non-Russian only hampers female education.
As to possible endogeneity issues, the coefficients of parental alcohol consumption obtained in the main regressions (model 4) are compared with the estimators proposed by Lewbel (2012) , Mundlak (1978) and Hausman and Taylor (1981) . Because both Lewbel's and Hausman-Taylor's estimators are developed only for the linear model, the estimates for tertiary education and education grade are re-estimates as linear RE regressions for the robustness analysis. In this way all coefficients are directly comparable. Table 6 reports the coefficients of Mother's and Fathers total grams of alcohol per day in 1994-2001. 19 A first look reveals that the sign and significance of mother's alcohol consumption is confirmed in basically all estimations (except the Hausman-Taylor for tertiary education), while the coefficient of father's alcohol consumption that was significant at 10% in the main regression, loses significance in all other specifications. Looking more closely at the values of the coefficients estimates, it can be seen that they are very close to the main regression both for Lewbel's and Mundlak's estimators. The Hausman-Taylor result, instead is different by an order of magnitude. It is worth noting that this estimator was rather sensitive to which variables were declared exogenous. We would thus stress the good results obtained with the estimator proposed by Lewbel (2012) , which despite the supposedly reduced efficiency, produces very similar coefficients that are robust to endogeneity.
These results suggest a consistent estimation of the mother's alcohol consumption negative and significant impact on her children long run educational attainment, confirming that the main findings are robust to alternative model specifications and estimations methods.
Transmission mechanisms
Thanks to the methodology developed by Imai et al. (2010b) and Hicks et al. (2011) , and thanks to the richness of the RLMS data, it has been possible to analyse the transmission mechanisms that make maternal alcohol consumption negative for the long run educational attainment of her children. Because the methodology is not yet developed for categorical outcomes, we focus here on years of education and tertiary education only. The proposed mediation analysis has two peculiarities. First, while the typical mediation analysis disentangles the transmission mechanisms of a binary treatment, mother's alcohol consumption is a continuous variable. It is still possible to conduct a mediation analysis but it is required to define a level of the continuous variable for which the treatment is triggered. We have chosen two different values, the conditional median of mothers alcohol consumption distribution and the 90th percentile. In this way the treatment definition is meant to exclude moderate drinkers for the median, and to only account for problem drinkers for the 90th percentile.
In addition, we allow for the interaction between the treatment and the mediator in the outcome equation. While standard mediation analysis assumes no interaction between treatment and mediators, it has be often recognized as an unrealistic assumption (Imai et al., 2010b) . Table 7 reports the results of the mediation analysis. The first half assuming no interaction between treatment and mediators, the second half relaxing this assumption. Because the results are significantly different, in the comments we will refer only to the second half of the table, which is realized under less restrictive assumptions.
The genetic channel of transmission is accounted for by including as a mediator total grams of pure alcohol per day consumed by the child during adolescence (14-17 years old), that is after the observed childhood period but before adulthood. Looking at the results, the genetic channel seems to play little role in transmitting the negative effects of mother drinking during childhood, just about 5% of the total effect, both for years of schooling and tertiary education. Additional analysis reveals that in our sample there is little evidence that parents alcohol consumption is significantly correlated with the adolescent and adult child alcohol consumption. The correlation of adolescents' alcohol consumption with their parents, just 6.7% and 2.8%, with mother's and father's consumption respectively. For the adult child correlations are even smaller, 3.7% and 2.2% respectively. This limited evidence, however, is not sufficient alone to discard the genetic transmission channel for other more long term outcomes, such as life-cycle wages, because genetic predispositions may lead to alcoholism or problem-drinking at later ages.
The second channel of transmission identified by the literature acts through child health issues, and it is controlled for through a variable indicating the frequency with which the child had health problems in 1994-2001. Child health issues seem to play a marginal role as transmission mechanism of parental drinking on their long run educational outcomes, ranging from 0.14% to 3.85%. Another indicator of negative circumstances that may arise as a consequence of parental alcohol consumption, is family disruption. Parental divorce in 2002-2004 is found to have no role as a mediator for parental drinking. Indeed, although the percentages of mediations are very small, just about 1-2%, their sign is negative, indicating that if any divorce reduces the negative effects of parental drinking, probably through lower exposure in the successive years. Divorce is indeed found to be negatively and significantly associated with both years of education and tertiary education, but not as a transmission mechanism for parental drinking.
A third channel, identified by the time spent in helping parents in bad health possibly because of the consequences of past excessive alcohol consumption, is controlled by a dummy indicating that the child helped parents during adolescence. This variable turns out to be a very weak mediator of parental drinking, just about 2-3% of the effect of parental alcohol consumption. It is worth noting, however, that it was not possible to check whether parents needed help because of alcohol-related health issues or for other reasons.
Finally, the last channel of transmission identified by the literature, that of foetus exposure to excessive amounts of alcohol (Fetal Alcohol Syndrome) cannot be directly tested because the duration of the longitudinal study is not sufficient to follow an individual from conception to the graduation age. However, it was possible to observe whether the mother was pregnant of a sibling and drinking while pregnant. It seems reasonable to assume that the mother may have had the same behaviour in previous pregnancies, including that of the observed individual. The results suggest it to be the most relevant transmission mechanism through which maternal drinking negatively affects long run educational outcomes, with a proportion of mediator that spans from 15.8% to 30.8% depending on the outcome and level chosen for the treatment. It is worth noting that drinking during pregnancy was relatively common in the sample under analysis as about 26% of pregnant women did consume alcohol in 1994-2001. These findings are in line with recent evidence reported by Nilsson (2017) for Sweden.
In addition, the mediated impact increases substantially with the amount of alcohol consumed by the mother, suggesting that a threshold effect is probably at work. In fact about 4.5% of pregnant drinkers in 1994-2001 drank at least one alcohol unit per day (8 g of pure alcohol) and among them, the average consumption is 50.3 g of pure alcohol, 20 indicating that about 5% of pregnancies were at risk of FAS in waves 1994-2001. As a final note, it is important to recognize that mothers drinking behaviour is still far from ideal in recent years, with about 10.8% of pregnant women declaring to have consumed alcohol in the month preceding the interview in 2014.
Remarkably, even taking all the mediators analysed together, it is possible to explain only about 30-35% of the negative effect of maternal alcohol consumption on long run educational achievement of the child. Assuming that parental alcohol consumption per se should not have negative consequences, the unexplained part may be due either by the quality of variables chosen as proxies of the transmission mechanisms or by some other mechanisms that could not be tested because a proxy was not available in the data. Further investigations in this sense are left for future research.
Conclusions
This study analyses the potential impact of parental problemdrinking behaviour on adult child educational attainment using 19 waves of the Russian Longitudinal Monitoring Survey. The observation of children throughout their adulthood and the availability of a wide set of past and contemporary individual characteristics of the child and his/her parents, allow us to find significant intergenerational costs of parental problem-drinking in terms of human capital development, which are likely to have further implications also for future labour market opportunities and income mobility. In particular an excessive alcohol consumption by the mother during childhood is consistently associated less years of education, a lower level of education achieved and a lower probability of having an university degree for the children when adult. Fathers drinking is only weakly negatively associated with years of education. These results are robust to the possible endogeneity arising from the correlation of parental drinking variable with the random individual specific effect.
Thanks to the unique characteristics of the data used, such as the direct quantitative measures of parental drinking, together with numerous parental and children characteristics, it is possible to explore the mechanisms of transmission of parental problemdrinking to long term children outcomes. Of the four main transmission mechanisms suggested by the literature (genetics, child health/familiar issues, parental caring, and pregnant drinking), we find a significant role for excessive prenatal exposure to alcohol and, to a lesser extent, intergenerational transmission of drinking habits. However, even accounting for all mediators together, it is possible to explain only about 30-35% of the negative effect of maternal alcohol consumption on the long run educational achievement of the child. Assuming that parental alcohol consumption per se should not have negative consequences on children outcomes, this finding calls for further research on this aspect.
Traditionally the economic consequences and social costs of problem drinking focus on direct costs, such as health care costs, productivity reduction and criminality, there is a growing body of literature suggesting that the impact of excessive alcohol consumption on other family members is a relevant issue, both in terms of welfare losses (Menon et al., 2017; Giannelli et al., 2013) and in terms of offspring future productivity (Balsa, 2008; Nilsson, 2017) . The present study adds further evidence on this respect, highlighting a relationship between parental drinking and lower long-term educational achievements of children. It is increasingly clear that excessive alcohol consumption generate households negative externalities that imply short and long-term social costs that should not be ignored when evaluating policy interventions. This also suggest that programs aimed at supporting alcoholics in their attempts to recovery should be targeted to the whole family rather than the individual, with a special attention for children.
